Introduction
============

Korea has one of the highest incidences of gastric cancer in the world, and the elderly, who are disproportionately affected by gastric cancer, represent the fastest growing segment of the Korean population.

According to the annual report of the Korea National Statistical Office in 2007, the proportion of elderly of 65 years or more of age was 9.9%, reflecting the so called \'aging society\' suggested by the World Health Organization.([@B1])

The majority of elderly patients also have multiple comorbidities such as hypertension, diabetes mellitus, coronary artery and heart disease, making surgical management of gastric cancer challenging and more hazardous in terms of operative and postoperative morbidities.([@B2],[@B3]) The aim of this study was to investigate that laparoscopy assisted distal gastrectomy (LADG) can be extended into the elderly patients for early gastric cancer.

Materials and Methods
=====================

A total of 316 patients with early gastric cancer of preoperative diagnosis underwent LADG at Kosin University Gospel Hospital between April 2005 and December 2010. We defined patients with the age of 65 years or more as elderly. Ninety-three patients (29.4%) were elderly patients. The clinicopathological features of this elderly group were reviewed and compared with that of 223 nonelderly patients, those with the age of 64 years or less, using a prospectively collected database. The LADG patients were limited to those that invaded the mucosa or submucosa, without lymph node metastasis in preoperative examinations and those without concurrent malignant tumors in other organs. Furthermore, LADG was indicated when the tumor was located in the middle or lower part of the stomach.

The elderly and nonelderly groups were compared in terms of preoperative, intraoperative, and postoperative parameters. Records were reviewed, and pre-operative patient information regarding age, gender, studies, operative details, and pathology reports were collected. Intraoperative parameters included operation time, estimated blood loss, reconstruction method, and number of retrieved lymph nodes. Postoperative parameters included the incidence of morbidity and length of postoperative hospital stay.

We described the depth of tumor and lymph node metastasis as T and N stages according to the American Joint Committee on Cancer (AJCC) 7th ed.

1. Operative procedure
----------------------

LADG was performed according to the following procedures. The patients in both groups underwent surgery under general anesthesia. Laparoscopic surgery was performed with the patient in the supine position under CO~2~ pneumoperitoneum at 10\~12 cmH~2~O. Four surgical ports were inserted into the upper abdomen; the site at the subumbilicus was used for the laparoscope. Omentectomy was performed partially and reconstruction was performed by standard Billroth I or II method. The greater omentum was divided and dissected with an ultrasonically activated device (Harmonic ACE; Ethicon Endo-Surgery, Cincinnati, OH, USA). After omentectomy, the roots of the right gastroepiploic vein and artery were isolated and sealed with the Harmonic ACE and clips. The lesser omentum was opened, and the right gastric artery was divided. The left gastric artery was then exposed and divided after double clipping at the root while the suprapancreatic lymph nodes were dissected. A 5 cm transverse incision was made at the epigastrium. The doudenum was divided distal to the pyloric ring under direct visualization after the surgeon placed a purse-string suture device. The stomach was pulled out extracorporeally and divided using an endoscopic stapler (Endo GIA Universal 60\~3.5 mm, Covidien, North Haven, CT, USA) at the proximal side of the tumor. A Billroth I anastomosis was then performed with a circular stapler (Premium Plus CEEA 28m, Covidien) and a Billroth II gastrojejunostomy applied by hand suturing through 5 cm midline incision. The operative field was reexamined laparoscopically to confirm satisfactory hemostasis. One Jackson-Pratt closed suction drain (200 ml) was placed routinely in the right subhepatic area just before closure, and the volume of drainage throught the closed suction drain was checked daily. Removal of the drain was performed when the daily drainage amount was less then 200 ml. And no L-tube was placed.

2. Definition of complications
------------------------------

Operative mortality was defined as death within 30 days of surgery. And morbidities were defined as complications that required additional treatment or an extended hospital stay. For standardization purposes, complications were graded on Clavien-Dindo classification. In this system, grades I and II are grouped as minor complication and grades III-V are considered major complications. The Clavien-Dindo classification system uses objective criteria to assess the severity and incidence of postoperative complications. This classification system was first reported in 2004 and validated thereafter.([@B4],[@B5])

3. Statistical analysis
-----------------------

Data were analyzed using the SPSS 17.0 statistical software package (SPSS Inc., Chicago, IL, USA). The Mann-Whitney test, Chi-square test, and the Student\'s t-test were used to compare the two groups appropriately. P-values less than 0.05 were considered to be significant. All values are presented as mean values±standard deviation.

Results
=======

1. Patient characteristics
--------------------------

The demographic characteristics are shown in [Table 1](#T1){ref-type="table"}. The mean age of the all patients (n=316) was 56.8 years. There were 118 males (37.3%) and 198 females (62.7%). The mean body mass index (BMI) was 22.8 (elderly: 22.7 vs. nonelderly: 22.9). There was no significant difference in gender, BMI, number of lesions, or TNM stage between the elderly and nonelderly groups.

The number of comorbidities was statistically significantly higher for the elderly group then the nonelderly group. American society of anesthesiologists (ASA) score 2 and 3 were observed more frequently in members of elderly group, and this difference was statistically significant.

2. Operative and perioperative results
--------------------------------------

The intraoperative and perioperative outcomes are shown in [Table 2](#T2){ref-type="table"}. The mean operation time was 201.6 minutes (elderly: 203.6 vs. nonelderly: 200.7). The length of the postoperative hospital stay was significantly shorter in the nonelderly group than the elderly group. The number of retrieved lymph node was significantly less in the elderly group than the nonelderly group. However, there was no significant difference in blood loss, rate of conversion to open surgery, reconstruction method, or need for combined operation. The operation time was not prolonged in the elderly group.

3. Complications
----------------

Forty eight complications were observed, as described in [Table 3](#T3){ref-type="table"}. There was no difference in the minor complication rate between the elderly patients and the nonelderly patients. However, the number of major complications was significantly higher for the elderly patients than for the nonelderly ones.

Postoperative bleeding occurred in three patients in the elderly group. And anastomotic leakage occurred in one patient in the elderly, two patients in the nonelderly group. Reoperation was performed in three patients; a bleeding control was performed because of intra-luminal bleeding, and two primary repair of anastomotic leakage was performed. One bleeding was stopped by clips with an endoscope. One nonelderly patient who developed leakage had discharged himself against medical advice and loss to follow up. One patient died 3 days after the operation. The patient developed bleeding, and had liver cirrhosis (Child B). Although intensive care, this patient has died without reoperation.

Discussion
==========

Although the total number of gastric cancer has reached a plateau the number of elderly people with gastric cancer has continued to increase.([@B6]) Elderly patients with underlying morbidities are more susceptible to anesthesiologic risks or serious complications following operations.([@B7],[@B8])

Laparoscopic procedures for early gastric cancer have been widely adopted in Korea.([@B9]) The goals of laparoscopic surgery for gastric cancer are to minimize surgical insults and to maximize the patient\'s quality of life, while not changing the extent to which the tumor is removed and the appropriate negative margins achieved. Previous reports have presented excellent short term outcomes including less postoperative pain, improved cosmesis, less inflammatory reaction, preserved immune function, rapid recovery of bowel function, shorter hospital stay, and rapid return to normal social activity.([@B10]-[@B13]) In addition, laparoscopic gastrectomy may offer substantial advantages to the elderly population in terms of fewer cardiac and pulmonary complications, shorter hospital stays, and a faster return to physical activities. LADG has been reported to cause less morbidity even among elderly patients with a higher incidence of comorbid diseases.([@B14],[@B15]) Many reports have concluded that laparoscopic gastrectomy is a feasible and safe procedure in elderly patients if the patients have been selected carefully and the procedure is performed by an experienced laparoscopic surgeon.([@B16]-[@B20]) Previous work has also suggested that a low pneumoperitoneum pressure or a gasless laparoscopic approach might be preferable for elderly patients with cardiopulmonary disease.([@B4],[@B5],[@B14])

In this study, there was no difference in short term outcome or rate of minor complications between the elderly patients and the nonelderly patients. However, the incidence of major complications was significantly greater in elderly patents than nonelderly patents. We hypothesize that old age itself is an important risk factor for a major operation, because they have a much more comorbidity preoperatively, even if minimally invasive surgery techniques are used. However, other current analyses have not identified chronological age as an independent risk factor for postoperative morbidity after LADG and suggest that age alone does not affect the postoperative course.([@B3],[@B14],[@B15]) Absence of a comparison group undergoing open gastrectomy is major limitation of our study. Therefore, more research is needed in both elderly patients and nonelderly patients comparing LADG and open gastrectomy. This should include large randomized controlled studies.

Most previous studies have investigated that short-term outcomes showed no difference between LADG and open gastrectomy for early gastric cancer. In addition, one multicenter study also discussed that its 5-year survival rate showed no difference.([@B21]) However, it remains unclear whether LADG is suitable for elderly patients with gastric cancer from this standpoint.([@B14],[@B15]) The long-term outcomes of elderly patients should be further investigated in the future.

In conclusion, it would be inappropriate to conclude that LADG is not feasible in the elderly patents for early gastric cancer because of absence of compare with open gastrectomy. Further analysis in a randomized trial and high-volume study and compare with open gastrectomy is needed to recommend LADG as a standard treatment in the elderly population.
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Values are presented as mean±standard deviation or number; BMI = body mass index; ASA = American society of anesthesiologists.
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Values are presented as mean±standard deviation or number.
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UTI = urinary tract infection.
